It is shown that retractions of connected, locally connected, unicoherent spaces are unicoherent, and that quasimonotone maps preserve the unicoherence of any connected unicoherent space.
1. Introduction. It is well known [3] that the unicoherence of locally connected metrizable continua is invariant under maps which are either (i) interior, (ii) monotone or (iii) retractions. Wallace [2] showed that quasi-monotone maps preserve the unicoherence of such continua, and recently Charatonik [1] proved that confluent maps preserve the unicoherence of these continua. Charatonik also showed that the class of confluent maps includes the interior maps as well as the monotone maps on continua, and that quasi-monotone and confluent maps coincide on locally connected continua. It should be remarked that a monotone map preserves the unicoherence of, and is quasi-monotone on, any continuum.
Our purpose here is to show that the conditions of compactness and metrizability may be dropped in the first mentioned theorem for retractions; and that quasi-monotone maps preserve the unicoherence of any connected space. We give examples to show that in the absence of compactness neither monotone, confluent, nor interior maps preserve unicoherence.
We assume throughout the paper that the spaces under discussion are Hausdorff, and use the asterisk to denote the closure of a set. Proof.
Let C and D be closed connected proper subsets of Y such that y=CuD. We show that CnD is connected.
Since / is quasi-monotone, f~xiC) has a finite number of components, say K~x, K2, ■ • ■ , K". Similarly f~xiD) has a finite number of components, say Lx, L2, • • • , L,n. Each K, intersects some L.J and each L, intersects some K" otherwise X is not connected. Also, f(Kinf-x(D))=f(Ljr)f-x(C))= Cr\D for each Kt and L¡. Example. Let X be the graph of the function p=(2+ee)l(l+eB),
-co<0< co, in a polar coordinate system. Let C be the unit circle, and let f:X->-C be the function which maps each point (p, 6) in X onto the point (1, 6) in C. Then/is a confluent, interior map of X onto C and C is not unicoherent.
The map/of this example is not monotone, but the example of a one-toone mapping of a half-open interval onto a simple closed curve shows that monotone maps do not preserve unicoherence.
